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© An absorbent garment (20) includes a pair of 
strap members (40) and a garment shell (22). Each 
strap member (40) defines opposite first and second 
end regions (50,51), and each end region includes 
two different fasteners (56,58). For example, the dif- 
ferent fasteners may be hook fasteners (56) and 
buttons (58). The garment shell (22) defines opposite 
first and second waist sections (33,34). A plurality of 
loop patches (42) are attached to the garment shell 
(22). Each loop patch (42) is desirably formed of a 
loop material that is adapted to releasably engage a 
hook fastener (56) and include a button hole (44) to 
receive a button (58). The wearer can select be- 
tween either of the two different fasteners (56,58) to 
attach the strap members (40) to the garment shell 
(22). 




FIG. I 
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The present invention relates generally to the 
field of garments with attachment systems and 
attachment systems for same. 

The present invention is intended for use with a 
wide variety of garments that are to be worn in the 
crotch region. Such garments may include dispos- 
able absorbent articles, underwear, bathing suits, 
athletic supporters, prosthetics, or other personal 
care or health care garments. With particular refer- 
ence to disposable absorbent articles, these arti- 
cles include such things as incontinence garments, 
disposable diapers, briefs, training pants, or the 
like. 

Garments of this type have generally included 
an attachment system for securing the garment in 
the crotch region of the wearer. Such attachment 
systems have routinely included a particular type 
of mechanical or adhesive fastener. Garment man- 
ufacturers have had to select a fastener that has 
the broadest appeal to its customers. 

The individualized needs of consumers, on the 
other hand, give rise to a demand for more than 
one type of fastener. These needs may be based 
on factors such as impaired dexterity, design famil- 
iarity, discreetness under clothing, security of clo- 
sure, or the like. Nonetheless, manufacturers have 
heretofore been unable to accommodate these 
varying fastener needs of consumers. 

In view of the above needs the invention pro- 
vides an attachment system as per independent 
claim 1 , and a garment as per independent claim 
2, 11, 17 or 18. The invention further provides a 
method for making a garment as per independent 
claim 26 and a method for using the garment as 
per independent claim 27. Further advantageous 
features, aspects and details of the invention are 
evident from the dependent claims, the description 
and the drawings. The claims are intended to be 
understood as a first non-limiting approach of de- 
fining the invention in general terms. 

The invention especially provides a garment 
with selectable fastners. More particularly, the in- 
vention pertains to an improved absorbent garment 
that enables the wearer to select from more than 
one type of fastener for maintaining the garment in 
place. 

In response to the above discussed inability of 
garment manufacturers to accommodate differing 
fastener preferences, a new attachment strap and 
garment have been developed. According to an 
aspect of the invention an attachment strap in- 
cludes a strap member defining a first end region, 
an opposite second end region, and a central re- 
gion therebetween. Each strap member includes a 
first fastener and at least a second fastener at- 
tached to the first end region. A garment according 
to a specific aspect of this invention includes at 
least one of the foregoing strap members and a 



garment shell. The garment shell preferably defines 
a first waist section, an opposite second waist 
section, and a crotch section therebetween. The 
garment shell includes a first retaining means lo- 

5 cated in the first waist section for releasably retain- 
ing the first fastener, and at least a second retain- 
ing means also located in the first waist section for 
releasably retaining the second fastener. The sec- 
ond end region of each strap member advanta- 

io geously is attached to the second waist section of 
the garment shell. 

This aspect of the invention allows the wearer 
of the garment to easily and conveniently select 
between two types of fasteners. In a preferred 

75 embodiment, the first fasteners are one element of 
hook-and-loop fasteners, such as hook fasteners, 
and the second fasteners are general fasteners, 
such as buttons. 

In another preferred embodiment, an absorbent 

20 garment of the invention includes a pair of elastic 
strap members, with each strap member defining a 
first end region, an opposite second end region, 
and a central region therebetween. Each strap 
member includes a pair of hook fasteners, one 

25 attached to each end region. Each strap member 
also includes at least one button, preferably a pair 
of buttons, one attached to each end region. A 
garment shell preferably defines a first waist sec- 
tion, an opposite second waist section, and a 

30 crotch section therebetween. The garment shell 
further may include a liquid pervious bodyside lin- 
er, a substantially liquid impervious backing sheet 
attached to the bodyside liner, and an absorbent 
core sandwiched therebetween. A plurality of loop 

35 patches are attached to outside of the bodyshell, 
preferably to the backing sheet. Each loop patch is 
formed of a loop material adapted to releasably 
engage a hook fastener and define therein at least 
one button hole adapted to receive a button. 

40 As set forth more fully below, each button is 

preferably located between a hook fastener and the 
central region of a strap member, and a bonded 
region is located between the hook fastener and 
the button. If the wearer elects to use the buttons, 

45 the wearer may optionally cut the strap member 
and remove the hook fasteners. Cutting through the 
bonded region minimizes raveling of the strap 
member. 

Another aspect of the invention pertains to a 
so method of using a garment of the foregoing type. 
The method includes selecting one of the different 
type of fasteners to use in attaching the strap 
members to the garment shell. This aspect gives 
the wearer a convenient option in selecting a fas- 
55 tener. 

A still further aspect of the invention pertains to 
a method of making an absorbent garment. This 
method includes providing at least one strap mem- 
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ber defining a first end region, an opposite second 
end region, and a central region therebetween; 
attaching a first fastener and a second fastener to 
the first end region of the strap member; providing 
a garment shell defining a first waist section, an 
opposite second waist section, and a crotch section 
therebetween; providing on the first waist section a 
first retaining member for releasably retaining the 
first fastener and a second retaining member for 
releasably retaining the second fastener; and pro- 
viding means for attaching the second end region 
of the strap member to the second waist section of 
the garment shell. 

As can be seen from the foregoing, the present 
invention accommodates the individualized fastener 
needs of consumers of absorbent garments. 

Numerous other objects, features and advan- 
tages of the present invention will appear from the 
following description. In the description, reference 
is made to the accompanying drawings which illus- 
trate a preferred embodiment of the invention. 
Such embodiment does not represent the full 
scope of the invention. 

Fig. 1 is a partially-exploded perspective view 
of a disposable absorbent garment according to the 
present invention. 

Fig. 2 is a plan view of a garment shell of the 
disposable absorbent garment shown in Fig. 1 , with 
portions broken away for the purposes of illustra- 
tion. 

Fig. 3 is an enlarged plan view of a strap 
member of the disposable absorbent garment 
shown in Fig. 1 . 

Fig. 4 is an enlarged view in section taken 
generally from the plane of the line 4-4 in Fig. 1 . 

Fig. 5 is an enlarged view in section similar to 
Fig. 4, but showing a strap member being attached 
to the garment shell using a button. 

Fig. 6 is a plan view similar to Fig. 2, but 
showing an alternate embodiment of a garment 
shell of the invention, with portions broken away for 
the purposes of illustration. 

With reference to Figs. 1 and 2, a disposable 
absorbent garment 20 formed according to the 
present invention is shown for purposes of illustra- 
tion as an incontinence product for adults. The 
invention may also be embodied in other types of 
garments, such as other disposable absorbent arti- 
cles, underwear, bathing suits, athletic supporters, 
prosthetics, or other personal care or health care 
garments. 

The disposable absorbent garment 20 gener- 
ally includes a garment shell 22 that is adapted to 
be used in conjunction with an attachment system. 
As shown, the shell 22 includes a substantially 
liquid impermeable backing sheet 24, a substan- 
tially liquid permeable bodyside liner 25, and an 
absorbent core 26 (Fig. 2) sandwiched between the 



backing sheet and the bodyside liner. The backing 
sheet 24 and bodyside liner 25 are preferably 
longer and wider than the absorbent core 26, so 
that the peripheries of the backing sheet and 

5 bodyside liner form margins which may be sealed 
together using ultrasonic bonds, thermal bonds, 
adhesives, or other suitable means. The absorbent 
core 26 may be attached to the backing sheet 24 
and/or the bodyside liner 25 using ultrasonic 

70 bonds, adhesives, or other suitable means. The 
garment 20 may also include additional compo- 
nents to assist in the acquisition, distribution and 
storage of waste material. For example, the gar- 
ment 20 may include a transport layer, such as 

75 described in U.S. Patent No. 4,798,603 to Meyer et 
al., which is incorporated herein by reference to the 
extent that it is consistent herewith. 

The garment shell 22 as shown is generally 
rectangular with a first or front end 28, an opposite 

20 second or back end 29, and longitudinal sides 30 
extending between the first and second ends. The 
garment shell 22 defines a first or front waist sec- 
tion 33 adjacent the first end 28 and an opposite 
second or back waist section 34 adjacent the sec- 

25 ond end 29. A crotch section 36 is located inter- 
mediate the first and second waist sections 33 and 
34. When the garment shell 22 is placed on a 
wearer, the first waist section 33 is generally the 
portion of the garment located forward of the crotch 

30 region of the wearer, and the second waist section 
is generally the portion of the garment located 
rearward of the crotch region of the wearer. The 
garment shell 22 may be rectangular with a length 
in the range of from about 25 to 86 cm (about 10 to 

35 34 inches), and a width in the range of from about 
5 to 56 cm (about 2 to about 22 inches). Of course, 
the garment shell 22 may optionally be T-shaped, 
l-shaped, hourglass-shaped, or irregularly-shaped. 
The shell 22 may include elastic strands or 

40 ribbons 38 (Fig. 2) longitudinally orientated along 
each side margin of the garment 20 and attached 
in a stretched condition to the backing sheet 24, 
the liner 25, or both. The elastic strands 38 are 
located in the crotch section 36 and extend toward 

45 or into the first and second waist sections 33 and 
34. The elastic strands 38 may assist in holding the 
shell 22 against the body of the wearer or forming 
seals or gaskets about the leg of the wearer. 

The attachment system in the illustrated em- 

so bodiment of the invention includes a pair of strap 
members 40 and four retaining members. The re- 
taining members are adapted to releasably engage 
the different fasteners on the strap members 40. As 
illustrated, the retaining members are in the form of 

55 four loop patches 42 which comprise the loop 
component of a hook-and-loop fastening system. 
The loop patches may be identical in shape and 
formed of any suitable loop material. The term loop 
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material is intended, in one embodiment, to mean a 
structure having a base portion and a plurality of 
loop members extending upwardly from at least 
one surface of the base portion. The loop material 
can comprise a fabric material manufactured to 
have a raised loop construction, stabilized through 
napping and thermosetting so that the individual 
loops are erect from the fabric base. The loop 
material may be formed of any suitable material, 
such as acrylic, nylon, polypropylene or polyester, 
and may be formed by methods such as warp 
knitting, stitch bonding, extruding or needle punch- 
ing. The loop patches 42 can also be any suitable 
material having non-woven loops, with or without a 
base portion. 

In a preferred embodiment, the loop patches 
42 have a two bar warp knit construction, with from 
about 8 to 16 courses per cm (ca.21 to 41 courses 
per inch) and from about 10 to 18 wales per cm 
(ca.26 to 46 wales per inch), of polyester yarn. In 
particular, about 15-35 percent of the yarns may be 
composed of yarn having about 1-30 individual 
filaments therein and having a yarn tex (denier) 
within the range of about 1.66-3.33 tex (about 15- 
30 d (denier). In addition, about 65-85 percent of 
the yarns may be composed of yarn having about 
1-30 individual filaments therein and having a yarn 
tex (denier) within the range of about 2.22-6.1 1 tex 
(about 20-55 d). Also, the loops may particularly be 
formed with a loop height from about 2 to about 2.5 
millimeters. The caliper may be from about 0.25 to 
1 mm (ca.0.01 0 to about 0.040 inch) and the basis 
weight may be from about 34-102 grams per 
square meter (ca. 1.0 to about 3.0 ounces per 
square yard). One particular material which has 
been found suitable for the loop patches 42 is 
identified as No. 19902 and is available from Guil- 
ford Mills of Greensboro, North Carolina, U.S.A. 

The loop patches 42 are located in the first and 
second waist sections 33 and 34 and are attached 
to the surface of the backing sheet 24 that is 
remote from the bodyside liner 25. The two loop 
patches 42 in the first waist section 33 are prefer- 
ably separated from one another and spaced from 
the first end 28 and the longitudinal sides 30 by at 
least about 6.5 mm (about 0.25 inch) . Correspond- 
ingly, the two loop patches 42 in the second waist 
section 34 are preferably separated from one an- 
other and spaced from both the second end 29 and 
the longitudinal sides 30 by at least about 6.5 mm 
(about 0.25 inch). 

Each loop patch 42 is preferably formed with 
and defines therein at least one buttonhole 44 (see 
Fig. 2). Each buttonhole 44 represents a cut, slit, 
punch hole or other suitable opening in the loop 
material. Preferably, the buttonhole 44 extends 
completely through the loop material, backing 
sheet 24, and bodyside liner 26. The buttonholes 



44 are desirably but not necessarily formed at 
locations which avoid the absorbent core 26. 

The geometric shape of the loop patches 42 
may take any form, such as square, rectangular, 

5 irregular, oval, round, etc. The size of the loop 
patches 42 should be sufficient to be readily detec- 
tible by sight and touch and accommodate the 
buttonhole 44. Desirably, each loop patch is rectan- 
gular in shape measuring about 10 by 3 cm (about 

w 4 inches by about 1 .25 inches). Each buttonhole 44 
is desirably centered on a loop patch 42 and 
aligned with its long dimension. 

The loop patches 42 are attached by ultrasonic 
bonds, thermal bonds, stitching, adhesives, or other 

75 suitable means, so that the loops of the loop ma- 
terial extend outwardly from the backing sheet 24. 
The loop patches 42 are desirably attached as 
illustrated in Fig. 2, such that the long dimension of 
each loop patch forms an angle of about 35 de- 

20 grees with the transverse axis of the garment shell 
22. Alternately, the loop patches may be attached 
at angles with respect to the longitudinal axis of the 
garment using a plurality of lines of adhesive (not 
shown), as disclosed in commonly assigned U.S. 

25 Patent Application Serial No. 07/998,496 filed De- 
cember 30, 1992, by D. A. Kuen et al. for a 
"Garment Attachment System". Still alternately, the 
loop patches 42 may be aligned with the longitudi- 
nal or transverse axes of the garment shell 22 (not 

30 shown). 

As an alternative to using four loop patches 42, 
the attachment system could be constructed with a 
loop patch (not shown) that covers or is located in 
at least portions of both the first and second waist 

35 sections 33 and 34. Such a single patch of loop 
material could be attached to or formed integrally 
with the backing sheet 24. Still optionally, the at- 
tachment system could be constructed with a pair 
of loop patches 43 (see Fig. 6), one located in and 

40 extending transversely across the first waist section 
33 and one located in and extending transversely 
across the second waist section 34. In either op- 
tion, two, four or more buttonholes 44 could be 
formed through the loop material. It should also be 

45 understood that the buttonholes 44 may be formed 
in the garment shell 22 separate from the loop 
patches 42. In this instance, the retaining member 
would comprise the loop patches and the portion of 
the garment shell defining the buttonholes. 

so With additional reference to Figs. 3 and 4, the 

strap members 40 are each generally rectangular 
strips of material having opposite first and second 
ends 46 and 47. Each strap member 40 defines a 
first end region 50 extending inward from the first 

55 end 46, an opposite second end region 51 extend- 
ing inward from the second end 47, and a central 
region 52 between the end regions 50 and 51. The 
end regions 50 and 51 define the portions of a 
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strap member 40 where fasteners are attached to 
secure the strap member to the first and second 
waist sections 33 and 34. The central region 52 
represents the portion of the strap member 40 
generally positioned against a hip of the wearer 
when the garment 20 is worn. 

The strap members 40 are preferably formed 
of an elastic material, which is capable of stretch- 
ing to approximately 2.8 to 3 times its relaxed 
length. The strap members 40 preferably have a 
relaxed length from about 15 to 41 cm (about 6 
inches to about 16 inches), and a width from about 
1 to 4 cm (about 0.5 inch to about 1.5 inches). For 
example, each strap member 40 may be about 34 
cm (about 13.5 inches) long and about 2.5 cm (1 
inch) wide. The ends of the strap members 40 may 
be bonded by ultrasonics, adhesives or other suit- 
able means to prevent raveling. Alternately, only 
the central region 52 could be formed of an elastic 
material. 

Both a first fastener 56 and a second fastener 
58 are attached to the first end region 50 of each 
strap member 40. The fasteners 56 and 58 are 
different types of fasteners so that the wearer of 
the garment 20 can select the type of fastener that 
is most preferred. As illustrated, the first fastener 
56 is a hook fastener and forms the hook compo- 
nent of a hook-and-loop fastener. 

The second fastener 58 is of a type herein 
referred to as a general fastener, and in particular 
is a button held in place with an attachment thread. 
The term "general fastener" is used herein to en- 
compass fasteners such as buttons, snap fasten- 
ers, clips, or the like fasteners having an enlarged 
head that is releasably retained in a slot or ap- 
erture, such as the arrowhead fastener disclosed in 
U.S. Patent 4,315,508 issued February 16, 1982, to 
Bolick, which is incorporated herein by reference to 
the extent that it is consistent herewith. The term 
"general fastener" also includes adhesive or tape 
fasteners, or string ties, but does not include hook- 
and-loop fasteners. 

A hook fastener 56 and a button fastener 58 
are also attached to the second end region 51 of 
each strap member 40. Alternately, other suitable 
means could be employed for attaching the second 
end region 51 of each strap member 40 to the 
second waist section 34 of the garment shell 22. 
For example, the second end region 51 could be 
attached to the second waist section 34 by a 
permanent thermal, adhesive, ultrasonic or sewn 
bond, or releasably attached using only a single 
type of fastener and corresponding retaining mem- 
ber. 

As illustrated in Figs. 1 and 3, the hook fasten- 
ers 56 and the buttons 58 are all attached on the 
same main planar surface of the strap member 40. 
Further, at each end region 50 and 51, the button 



58 is desirably located between the hook fastener 
56 and the central region 52. Each end region 50 
and 51 may also include a bonded region 60 
between the hook fastener 56 and the button 58. 

5 The bonded region 60 represents an area of the 
strap member 40 that has been treated so that it 
resists raveling if the strap member is cut in that 
area. Suitable treatment for the bonded region 60 
may include ultrasonic bonding, adhesive applica- 

w tion, thermal treatment, pressure application, or the 
like. 

The hook fasteners 56 comprise a single-sided 
hook material. The hook fasteners 56 may be of a 
variety of shapes, such as rectangular and measur- 

75 ing about 2.2 by 2.9 cm (about 0.875 inch by about 
1.125 inches). Each hook fastener is attached to a 
strap member 40 by ultrasonic bonds, thermal 
bonds, adhesives, stitches or other suitable means. 
As illustrated in Figs. 1 and 3, each hook fastener 

20 56 has hooks extending to the periphery of the 
fastener, and is positioned in full face-to-face con- 
tact with the strap members 40. Alternately, the 
hook fasteners 56 may be positioned such that 
hook fasteners extend past the ends of the strap 

25 members, and include edge portions that are void 
of hooks (not shown). 

Suitable hook material may be molded or ex- 
truded of nylon, polypropylene or another suitable 
material. Desirable stiffness levels of the hook ma- 

30 terial may be obtained from polymeric materials 
having a flexural modulus of about 4.83 x 10 s - 
8.27 x 10 8 nt/m 2 (ca.70,000-1 20,000 pounds per 
square inch) and a Shore hardness value within the 
range of about D-40 to D-80, such as D-61. The 

35 hook fasteners 56 desirably contain uni-directional 
hooks, with the machine direction of the hooks 
aligned with the longitudinal axis of the strap mem- 
ber 40, and the hooks facing toward the opposite 
end portion 46 or 47 of the strap member. One 

40 suitable single-sided hook material for the hook 
fasteners is available from Velcro Industries B.V., 
Amsterdam, Netherlands or affiliates thereof, and is 
identified as HTH 708 with No. 22 uni-directional 
hook pattern. Other suitable hook materials would 

45 include woven materials with cut monofilaments 
forming hooks. 

The shape, density and polymer composition 
of the hooks may be selected to obtain desirable 
peel and shear force resistance values between the 

50 hook fasteners 56 and the loop patches 42. For 
instance, a more aggressive hook material may 
comprise a material with a greater average hook 
height, a greater percentage of directionally-aligned 
hooks, or a more aggressive hook shape. As one 

55 example, the density of the hook members may be 
more than about 8 hooks per square cm (50 hooks 
per square inch), and more particularly within the 
range of about 68 to 161 hooks per square cm 
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(about 440 to about 1040 hooks per square inch), 
such as about 115 hooks per square cm (about 740 
hooks per square inch). The row density may be 
within the range of about 8 to 24 rows per linear 
cm (about 20 to about 60 rows per linear inch) of 
width, such as about 16 rows per linear cm (about 
40 rows per linear inch) of width. The hook mem- 
bers may be hook-shaped, mushroom-shaped, ar- 
row-shaped or any other desired shape. 

In use, the garment shell 22 is positioned on 
the body of the wearer and secured in position 
using the attachment system. The first or front 
waist section 33 is located toward the front of the 
wearer, the second or back waist section 34 is 
located toward the posterior of the wearer, and the 
crotch section 36 is in place to receive body ex- 
udate. The wearer then selects which of the first or 
second fasteners 56 or 58 is best suited to the 
wearer's needs. If the hook fastener 56 is selected, 
the wearer can engage the hook fastener on the 
first end region 50 to the loop patch 42 on the first 
waist section 33, and engage the hook fastener on 
the second end region 51 to the loop patch on the 
second waist section 34. This hook-and-loop at- 
tachment is illustrated in Figs. 1 and 4. The hook 
fasteners 56 can be readily removed by pulling on 
a portion of each strap member near a hook fas- 
tener 56 to release the hook-and-loop engagement. 

Alternately of course, the wearer can opt to use 
the buttons 58, as illustrated in Fig. 5. The wearer 
would then insert the button 58 in the second end 
region 51 of each strap member 40 through the 
buttonholes 44 on the second waist section 34, and 
insert the button in the first end region 50 of each 
strap member through the buttonholes on the first 
waist section 33. As shown in Fig. 5, the button 58 
is preferably inserted through the buttonholes 44 
from the bodyside to the backing sheet side. The 
button 58 is thus positioned away from the wearer, 
and the hook fastener 56 rests against the 
bodyside liner. By forming the buttonholes 44 in 
the loop patches 42, rather than separately there- 
from, the loop material reinforces the buttonholes 
and reduces the likelihood that the button 58 will 
tear the garment shell 22. 

The loop patches 42 with buttonholes 44 
formed therein function as retaining members to 
releasably engage both the first fasteners 56 and 
the second fasteners 58. If fasteners other than the 
illustrated hook fastener 56 and button 58 are used 
on the strap member 40, a retaining member other 
than the combined loop material and buttonhole 
may be required to provide the desired releasable 
engagement. For example, the retaining member 
may comprise a specially sized or shaped aperture 
to receive the fastener, a mating clip or snap, a 
frictionally-enhanced woven or nonwoven material, 
a region providing adhesive properties, or the like. 



Should the wearer decide to use the second 
fasteners 58 for all future uses, the wearer can cut 
the strap members 40 to permanently remove the 
first fasteners 56. Preferably, the strap members 40 

5 are cut through the bonded region 60 so that 
raveling of the straps will be kept to a minimum. 
On the other hand, the wearer could permanently 
remove the second fasteners 58 by cutting their 
attachment threads in the case of buttons. Although 

w removing unused fasteners 56 or 58 may reduce 
the potential for skin irritation, both fasteners can 
be kept on the strap members 40. 

A wide variety of materials may be used to 
construct the aforementioned components of the 

75 garment 20. The backing sheet 24, for example, 
may comprise a thin, substantially liquid imperme- 
able web or sheet of plastic film such as polyethyl- 
ene, polypropylene, polyvinyl chloride or similar 
material. The backing sheet material may be trans- 

20 parent or opaque and have an embossed or matte 
surface. One preferred material for the backing 
sheet 24 is a polyethylene film that has a nominal 
thickness of about 0.00254 cm (about 0.001 inch) 
and a systematic matte embossed pattern, and that 

25 has been corona treated on both sides. Alternately, 
the backing sheet 24 may comprise a nonwoven, 
fibrous web which has been suitably constructed 
and arranged to be substantially liquid imperme- 
able. Still alternately, the backing sheet may com- 

30 prise a layered or laminated material, such as a 
thermally bonded plastic film and nonwoven web 
composite. 

The bodyside liner 25 may be any soft, flexi- 
ble, porous sheet which passes fluids therethrough. 

35 The bodyside liner 25 may comprise, for example, 
a nonwoven web or sheet of wet strength tissue 
paper, a spunbonded, meltblown or bonded-carded 
web composed of synthetic polymer filaments, 
such as polypropylene, polyethylene, polyesters or 

40 the like, or a web of natural polymer filaments such 
as rayon or cotton. The bodyside liner 25 has a 
pore size that readily allows the passage thereth- 
rough of liquids, such as urine and other body 
exudates. The liner 25 may be selectively em- 

45 bossed or perforated with discrete slits or holes 
extending therethrough. Optionally, the web or 
sheet may be treated with a surfactant to aid in 
liquid transfer. One preferred bodyside liner ma- 
terial is a wettable spunbonded polypropylene hav- 

50 ing a basis weight of 0.7 ounces per square yard. 
Such material may be produced by the methods 
and apparatus described in U.S. Patents No. 
4,340,563 and 4,405,297 to Appel et al., which are 
incorporated herein by reference. 

55 The absorbent core 26 is preferably an air- 

formed batt of cellulosic fibers (i.e., wood pulp 
fluff). One preferred type of wood pulp fluff, which 
is available under the trade designation CR1654 
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from Kimberly-Clark Corporation of Neenah, Wis- 
consin, U.S.A., is a bleached, highly absorbent 
sulphate wood pulp containing softwood fibers. Op- 
tionally, the absorbent core 26 could comprise a 
coform material composed of a mixture of cel- 
lulosic fibers and synthetic polymer fibers. For ex- 
ample, the coform material may comprise an airlaid 
blend of cellulosic wood fibers and meltblown 
polyolefin fibers, such as polyethylene or poly- 
propylene fibers. 

The absorbent core 26 may also include com- 
pounds to increase its absorbency, such as an 
effective amount of organic or inorganic high-absor- 
bency materials. For example, the absorbent core 
26 can include 0 - 95 weight percent high-absor- 
bency material. Suitable inorganic high-absorbency 
materials include, for example, absorbent clays and 
silica gels. Organic high-absorbency materials can 
include natural materials, such as pectin, guar gum 
and peat moss, as well as synthetic materials, such 
as synthetic hydrogel polymers. Such hydrogel 
polymers may include, for example, carbox- 
ymethylcellulose, alkali metal salts of polyacrylic 
acids, polyacrylamides, polyvinyl alcohol, ethylene 
maleic anhydride copolymers, polyvinyl ethers, 
hydroxypropyl cellulose, polyvinyl morpholinone, 
polymers and copolymers of vinyl sulfonic acid, 
polyacrylates, polyacrylamides, polyvinyl pyridine 
or the like. Other suitable polymers can include 
hydrolyzed acrylonitrile grafted starch, acrylic acid 
grafted starch, and isobutylene maleic anhydride 
copolymers, and mixtures thereof. The hydrogel 
polymers are preferably sufficiently cross-linked to 
render the materials substantially water-insoluble. 
Cross-linking may, for example, be by irradiation or 
by covalent, ionic, van der Waals, or hydrogen 
bonding. Suitable materials are available from var- 
ious commercial vendors, such as Dow Chemical 
Company, Hoechst-Celanese Corporation, and Al- 
lied-Colloid. Typically, the high-absorbency mate- 
rial is capable of absorbing at least about 15 times 
its weight in water, and preferably is capable of 
absorbing more than about 25 times its weight in 
water. 

The high-absorbency material can be distrib- 
uted or otherwise incorporated into the absorbent 
core 26 employing various techniques. For exam- 
ple, the high-absorbency material can be substan- 
tially uniformly distributed among the fibers com- 
prising the absorbent core. The materials can also 
be nonuniformly distributed within the absorbent 
core fibers to form a generally continuous gradient 
with either an increasing or decreasing concentra- 
tion of high-absorbency material, as determined by 
observing the concentration moving inward from 
the backing sheet 24. Alternatively, the high-absor- 
bency material can comprise a discrete layer sepa- 
rate from the fibrous material of the absorbent core 



26, or can comprise a discrete layer integral with 
the absorbent core. 

The absorbent core 26 may also include a 
tissue wrap layer to help maintain the integrity of 

5 the fibrous core. This tissue wrap typically com- 
prises a hydrophilic cellulosic material, such as 
creped wadding or a high wet-strength tissue. 

The elastic strands 38 may be formed of a dry- 
spun coalesced multifilament elastomeric thread 

10 sold under the tradename LYCRA and available 
from I.E. Du Pont de Nemours and Company. 
Alternately, the leg elastic members 38 may be 
formed of other typical elastics utilized in the dia- 
per-making art, such as a thin ribbon of natural 

75 rubber. Elasticity could also be imparted to the 
longitudinal side sections by extruding a hot melt 
elastomeric adhesive between the backing sheet 
24 and the bodyside liner 25. Other suitable elastic 
gathering means are disclosed in U.S. Patents No. 

20 4,938,754 to Mesek and 4,388,075 to Mesek et al. 

The foregoing detailed description has been for 
the purpose of illustration. Thus, a number of modi- 
fications and changes may be made without de- 
parting from the spirit and scope of the present 

25 invention. For instance, alternative or optional fea- 
tures described as part of one embodiment can be 
used to yield another embodiment. Additionally, the 
components of the fasteners 56 and 58 may be 
reversed. For example, the hook material may be 

30 located on the garment shell 22 and the loop 
material may be located on the strap members 40. 
Also, the first and second fasteners 56 and 58 may 
be attached on opposite main surfaces of the strap 
members 40, and the terms first end region and 

35 second end region do not necessarily correspond 
exclusively to a front or back end. Likewise, the 
attachment system may be associated with gar- 
ments other than the disposable absorbent gar- 
ments as described herein. 

40 

Claims 

1. An attachment strap for use with a garment 
shell, the attachment strap comprising: 

45 a strap member (40) defining a first end 

region (50), an opposite second end region 
(51), and a central region (52) between the first 
and second end regions (50,51); 

a first fastener (56) attached to the first 
so end region (50); 

a second fastener (58) attached to the first 
end region (50); and 

means (56,58) for attaching the second 
end region (51) to the garment shell. 

55 

2. A garment (20) comprising: 

at least one strap member (40) defining a 
first end region (50), an opposite second end 
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region (51), and a central region (52) between 
the first and second end regions, at least one 
strap member comprising: 

a first fastener (56) attached to the first 
end (50) region; and 5 

a second fastener (58) attached to the first 
end region; 

a garment shell (22) defining a first waist 
section (33), an opposite second waist section 
(34), and a crotch section (36) between the io 
first and second waist sections, the garment 
shell comprising: 

first retaining means (42) for releasably 
retaining the first fastener (56), the first retain- 
ing means being located in the first waist sec- 75 
tion (33); and 

second retaining means (44) for releasably 
retaining the second fastener (58), the second 
retaining means being located in the first waist 
section (33); and 20 

means (42,44,56,58)for attaching the sec- 
ond end region (51) of the at least one strap 
member (40) to the second waist section (34) 
of the garment shell (22). 

25 

3. The garment of claim 2 wherein the first fas- 
tener (56) comprises a component of a hook- 
and-loop fastening system. 

4. The garment of claim 2 or 3 wherein the sec- 30 
ond fastener (58) comprises a general fastener. 

5. The garment of any one of claims 2 to 4 
wherein: 

the second fastener (58) comprises but- 35 
tons; and 

the second retaining means (44) com- 
prises a material defining therein at least one 
button hole. 

40 

6. The garment of any one of claims 2 to 5 
wherein: 

the first fastener (56) comprises a hook 
material; and 

the first retaining means (42) comprises a 45 
loop material. 

7. The garment of any one of claims 2 to 6 
wherein the second fastener (58) is located 
between the first fastener (56) and the central 50 
region (52) of the strap member (40). 

8. The garment of any one of claims 2 to 7 
wherein a bonded region (60) of the at least 

one strap member (40) is located between the 55 
first fastener (56) and the second fastener (58). 



9. The garment of any one of claims 2 to 8 
wherein the first retaining means (42) and the 
second retaining means (44) comprise a loop 
material attached to the first waist section (33) 
of the garment shell (22), the loop material 
defining therein a button hole (44). 

10. The garment of any one of claims 2 to 9 
wherein the means for attaching the second 
end region (51) of the at least one strap mem- 
ber (40) to the second waist section (34) of the 
garment shell (22) comprises: 

an additional first fastener (56) attached to 
the second end region (51) of the at least one 
strap member; 

an additional second fastener (58) attached 
to the second end region (51) of the at least 
one strap member; 

an additional first retaining means (42) for 
releasably retaining the first fastener (56), the 
additional first retaining means being located in 
the second waist section (34); and 

an additional second retaining means (44) 
for releasably retaining the second fastener 
(58), the additional second retaining means 
(44) being located in the second waist section 
(34). 

11. A garment (20) especially according to any 
one of claims 2 to 10 comprising: 

a pair of strap members (40), each strap 
member defining a first end region (50), an 
opposite second end region (51), and a central 
region (52) between the first and second end 
regions, each strap member (40) comprising: 

a pair of first fasteners (56), one first fas- 
tener being attached to the first end region 
(50) and one first fastener being attached to 
the second end region (51 ); and 

a pair of second fasteners (58), one sec- 
ond fastener being attached to the first end 
region (50) and one second fastener being 
attached to the second end region (51); and 

a garment shell (22) defining a first waist 
section (33), an opposite second waist section 
(34), and a crotch section (36) between the 
first and second waist sections, the garment 
shell comprising: 

first retaining means (42) for releasably 
retaining the first fasteners (56), the first retain- 
ing means being located in the first waist sec- 
tion (33) and located in the second waist sec- 
tion (34); 

second retaining means (44) for releasably 
retaining the second fasteners (58), the second 
retaining means being located in the first waist 
section (33) and located in the second waist 
section (34). 
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12. The garment of claim 11 wherein: 

the first fasteners (56) comprise a hook 
material; and 

the first retaining means (42) comprises a 
loop material. 5 

13. The garment of claim 11 or 12 wherein: 

the second fasteners (58) comprise but- 
tons; and 

the second retaining means (44) com- w 
prises a material defining therein at least one 
button hole. 

14. The garment of claim 13 wherein the loop 
material (44) defines therein the button hole 75 
(44). 

15. The garment of any one of claims 11 to 14 
wherein each second fastener (58) is located 
between one of the first fasteners (56) and the 20 
central region (52) of the strap member (40). 

16. The garment of any one of claims 11 to 15 
wherein the first and second end regions 
(50,51) of each strap member (40) include a 25 
bonded region (60) located between the first 
fastener (56) and the second fastener (58). 

17. A disposable absorbent garment especially ac- 
cording to any one of claims 2 to 16 compris- 30 



ing: 

a garment shell (22) defining a first waist 
section (33), an opposite second waist section 
(34), and a crotch section (36) between the 
first and second waist sections, the garment 
shell (22) comprising: 

a bodyside liner (25); 

a backing sheet (24) attached to the 
bodyside liner (25); 

an absorbent core (26) sandwiched be- 
tween the bodyside liner (25) and the backing 
sheet (26); and 

retaining members (42,44) disposed on 
each of the first and second waist sections 
(33,34); 

a pair of strap members (40), each strap 
member defining a first end region (50), an 
opposite second end region (51), and a central 
region (52) between the first and second end 
regions; and 

first (56) and second (58) fasteners at- 
tached to each end region (50,51) of each 
strap member (40), the first and second fasten- 
ers (56,58) being releasably engageable with 
the retaining members (42,44). 

18. An absorbent garment especially according to 
any one of claims 2 to 17 comprising: 



a pair of elastic strap members (40), each 
strap member defining a first end region (50), 
an opposite second end region (51), and a 
central region (52) between the first and sec- 
ond end regions, each strap member compris- 
ing: 

a pair of hook fasteners (56), one hook 
fastener being attached to the first end region 
(50) and one hook fastener being attached to 
the second end region (51); and 

a pair of buttons (58), one button being 
attached to the first end region (50) and one 
button being attached to the second end re- 
gion (51); and 

a garment shell (22) defining a first waist 
section (33), an opposite second waist section 
(34), and a crotch section (36) between the 
first and second waist sections, the garment 
shell (22) comprising: 

a liquid pervious bodyside liner (25); 
a substantially liquid impervious backing 
sheet (24) attached to the bodyside liner (25); 

an absorbent core (26) sandwiched be- 
tween the bodyside (25) liner and the backing 
sheet (24); and 

a plurality of loop patches (42) attached to 
the backing sheet (24), each loop patch being 
formed of a loop material adapted to releas- 
ably engage a hook fastener (56) and defining 
therein a button hole (44) adapted to receive a 
button (58). 

19. The garment of claim 18 wherein each button 
(58) is located between a hook fastener (56) 

35 and the central region (52) of a strap member 

(40). 

20. The garment of claim 18 or 19 wherein the first 
and second end regions (50,51) of each strap 

40 member (40) include a bonded region (60) 

located between the hook fastener (56) and the 
button (58). 

21. The garment of claim 18, 19 or 20 wherein 
45 each strap member (40) has opposite major 

surfaces and the hook fasteners (56) and the 
buttons (58) are located on the same major 
surface. 

50 22. The garment of any one of claims 2 to 21 
wherein the strap members (40) are formed of 
an elastic material capable of stretching to 
approximately 2.8 to 3 times its relaxed length. 

55 23. The garment of claim 22 wherein the strap 
members have a relaxed length from about 15 
to 41 centimeters and a width from about 1 to 
4 centimeters. 
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24. The garment of any one of claims 3 to 23 
wherein one loop patch (43) extends trans- 
versely across the first waist section (33) and 
one loop patch (43) extends transversely 
across the second waist section (34). 

25. The garment of any one of claims 3 to 23 
wherein each loop patch (42) defines a long 
dimension that forms an angle of preferably 
about 35 degrees with the transverse axis of 
the garment shell (22). 

26. A method of making an absorbent garment, 
comprising the steps of: 

providing at least one strap member defin- 
ing a first end region, an opposite second end 
region, and a central region between the first 
and second end regions; 

attaching a first fastener and a second 
fastener to the first end region of the at least 
one strap member; 

providing a garment shell defining a first 
waist section, an opposite second waist sec- 
tion, and a crotch section between the first and 
second waist sections; 

providing on the first waist section a first 
retaining means for releasably retaining the 
first fastener and a second retaining means for 
releasably retaining the second fastener; and 

providing means for attaching the second 
end region of the at least one strap member to 
the second waist section of the garment shell. 

27. A method of using a garment, comprising the 
steps of: 

providing at least one strap member defin- 
ing a first end region, an opposite second end 
region, and a central region between the first 
and second end regions, the at least one strap 
member comprising: 

a pair of first fasteners, one first fastener 
being attached to the first end region and one 
first fastener being attached to the second end 
region; and 

a pair of second fasteners, one second 
fastenerbeing attached to the first end region 
and one second fastener being attached to the 
second end region; 

providing a garment shell defining a first 
waist section, an opposite second waist sec- 
tion, and a crotch section between the first and 
second waist sections, the garment shell com- 
prising: 

first retaining means for releasably retain- 
ing the first fasteners, the first retaining means 
being located in the first waist section and 
located in the second waist section; 

second retaining means for releasably re- 



taining the second fasteners, the second re- 
taining means being located in the first waist 
section and located in the second waist sec- 
tion; and 

5 selecting one of the first or second fasten- 

ers to attach the strap members to the gar- 
ment shell. 
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